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Introduction 

What is the purpose of this addendum? 

This addendum to the 2009 Noise Discipline Report (Washington State Department of 

Transportation [WSDOT] 2009a), which was prepared in support of the SR 520, I-5 to Medina: 

Bridge Replacement and HOV Project Supplemental Draft Environmental Impact Statement (SDEIS; 

WSDOT 2010), presents the environmental consequences of the Preferred Alternative, updates the 

noise model for the existing conditions and No Build Alternative based on new information 

presented in the Puget Sound Regional Council 2040 Transportation Plan and updated land use 

information for Medina, and incorporates additional discussion resulting from public and agency 

comments received on the SDEIS. 

The noise analysis overview, methodologies, and affected environment information contained in the 

Noise Discipline Report are still pertinent to the Preferred Alternative and its effects, except where 

this addendum specifically updates the information. This addendum supplements the Noise 

Discipline Report by disclosing the results of an updated noise modeling and analysis for the 

existing conditions, the No Build and Preferred Alternatives, and updates noise recommendations 

based on the new analyses results. New information used in the analysis of potential effects includes 

the Description of Alternatives Discipline Repo rt Addendum (WSDOT 2011a) and the Construction 

Techniques and Activities Discipline Report Addendum and Errata (WSDOT 2011b). New 

information used in determining noise abatement measures includes an updated accounting of the 

residences in the Medina neighborhood due to the relocation of several structures along the north 

side of SR 520. 

What key issues were identified in the public and 
agency comments on the SDEIS? 

An errata sheet is attached to this addendum as Attachment 1 to show corrections and clarifications 

to the 2009 Noise Discipline Report that do not constitute new findings or analysis. 

What are the key points of this addendum? 

Overall, with the Preferred Alternative with the project’s noise reducing design elements and 

recommended noise abatement measures, there are a predicted 143 residences and residential 

equivalents that would have noise levels that meet or exceed WSDOT’s Noise Abatement Criteria 

(NAC). With the project’s noise-reducing design elements, which include lids, reduced speed on the 

Portage Bay Structure, and tall traffic safety barriers, there would be no negative effects remaining in 

Laurelhurst or Madison Park. With the recommen ded noise abatement measures in Medina, no 

negative effects would remain under th e Preferred Alternative in Medina. 

FEIS_NOISEDRA_SUDS_29APR11 1 
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Exhibit 1 provides the number of residences or residential equivalents where noise levels would 

approach or exceed NAC for each of the alternatives. 

Exhibit 1. Number of Residences or Residential Equivalents Where Noise Levels Would Approach or Exceed NAC 

(% of residences where noise levels would approach or exceed NAC based on the total residences identified in the study area)a,b 

Current 
No Build 

Alternative 

Alternatives 

Option A Option K Option L 
Preferred �

Alternative� 

Without Noise 
Abatement or Noise 
Reducing Design 
Elements 

270 
(32.3%) 

287 
(34.3%) 

249 
(29.0%) 

256 
(29.8%) 

235 
(27.5%) 

207 

(24.7%) 

With Noise 
Abatement and 
Reducing Design 
Elements 

__ __ 

94 
(11.0%) 

123 
(14.4%) 

119 
(13.9%) 

143 

(17.0%) 

a The percentages of residences are based on a total of 858 residences for Options A and K, 855 residences for Option L, and 838 
residences for the Current, No Build, and Preferred Alternatives. 
b Residences and Residential Equivalents are rounded to nearest whole value. 

With the Preferred Alternative, there would be 22 affected residences within the Portage 

Bay/Roanoke neighborhood. In addition, 44 residences within the North Capitol Hill neighborhood 

would have noise levels approaching or exceeding the NAC under the Preferred Alternative with 

the project’s noise reducing design elements. 

The number of affected residences within the Montlake neighborhoods north and south of State 

Route (SR) 520 would be 28 and 39, respectively, under the Preferred Alternative with the project’s 

noise reducing design elements. Within the University of Washington, the number of affected 

residences (four) remains the same as the No Build Alternative once the project’s noise reducing 

design elements are included. With the Preferred Alternative, only five residential equivalents 

within the Arboretum would have noise levels approaching or exceeding the NAC, due in part to 

the project’s noise reducing design elements. 

Overall, the number of affected residences under the Preferred Alternative without the 

recommended noise walls or the 4-foot concrete traffic barrier would be significantly lower than the 

number under either the No Build Alternative or the SDEIS options without mitigation. However, 

the number of affected residences under the Preferred Alternative with the traffic barrier and noise 

walls is somewhat higher when compared to any of the SDEIS options with mitigation. This is 

primarily because the project design elements reduce noise to levels where other noise abatement, 

such as noise walls, is no longer feasible and reasonable. Project design elements that would reduce 

noise along the corridor include 4-foot tall concrete traffic barriers with noise-absorptive materials 

along the project alignment, reduced speeds between Interstate 5 (I-5) and the Montlake lid, 

increased heights of the elevated roadways, and expanded lids. By reducing noise levels, these same 

Preferred Alternative elements reduce the number of recommended noise walls compared to those 

FEIS_NOISEDRA_SUDS_29APR11 2 
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recommended under the SDEIS options. In short, in those areas where the number of affected 

residences is higher with the Preferred Alternative compared to the SDEIS options, the difference is 

primarily because no noise walls are recommended under the Preferred Alternative, whereas noise 

walls were recommended with one or more of the SDEIS options. 

Since publication of the SDEIS, WSDOT has acquired and relocated several homes in the Medina 

area. Detailed counts of residences in the City of Medina were performed using the King County 

Parcel Viewer, http://www5.kingcounty.gov/parc elviewer/viewer/kingcounty/viewer.asp. All 

residential equivalents were reviewed for accuracy. As a result of these count updates, under the 

Final EIS traffic noise analysis, sound levels were modeled at 230 locations, representing 837.8 

residences and residential equivalents. This is in comparison to 211 modeling locations representing 

862 residences and residential equivalents used in the Draft Environmental Impact Statement (EIS).  

In addition, note that the number of residences and residential equivalents are presented as whole 

numbers in most exhibits, and therefore, addition of residences and residential equivalents by 

segment, may be slightly different then summing all residences and residential equivalents over the 

whole corridor at once. This is due to rounding. For example, the total number of residences and 

residential equivalents, if added all together throughout the entire corridor, would result in 

142.8 residences and residential equivalents with noise level at or above the noise abatement criteria, 

which rounds up to 143. However, if first, the residential equivalents by segment are rounded to 

whole numbers. Then they are added together, to arrive at 142. The higher number was used to 

represent the residences or residential equivalents eligible for noise abatement. The rounding of 

Preferred Alternative effects with noise walls is shown in Exhibit 2. 

Exhibit 2. Rounding the Preferred Alternative Effects with Noise Walls 

Neighborhood Total Only Rounding Rounded by Segment 

Portage Bay/Roanoke 22.0 22 

North Capitol Hill 44.0 44 

Montlake North of SR 520 28.0 28 

Montlake South of SR 520 39.0 39 

University of Washington 4.4 4 

Washington Park Arboretum 5.4 5 

Madison Park 0.0 0 

Laurelhurst 0.0 0 

Medina North of SR 520 0.0 0 

Medina South of SR 520 0.0 0 

Totals 142.8 142 

Totals (Rounded) 143 142 

FEIS_NOISEDRA_SUDS_29APR11 3 
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What is the SR 520, I-5 to Medina: Bridge Replacement 
and HOV Project?  

The SR 520, I-5 to Medina: Bridge Replacement and HOV Project would widen the SR 520 corridor to 

six lanes from I-5 in Seattle to Evergreen Point Road in Medina and would restripe and reconfigure 

the lanes in the corridor from Evergreen Point Road to 92nd Avenue NE in Yarrow Point. It would 

replace the vulnerable Evergreen Point Bridge (including the west and east approach structures) and 

Portage Bay Bridge as well as the existing local street bridges across SR 520. The project would 

complete the regional high-occupancy vehicle (HOV) lane system across SR 520, as called for in 

regional and local transportation plans. New stor mwater treatment facilities would be constructed 

for the project to provide stormwater treatment. 

What is the Preferred Alternative? 

The SR 520, I-5 to Medina: Bridge Replacement and HOV Project SDEIS, published in January 2010, 

evaluated a 6-Lane Alternative with three design options (Options A, K, and L) for the Seattle 

portion of the SR 520 corridor, and a No Build Al ternative. Since the SDEIS was published, WSDOT 

and the Federal Highway Administration (FHWA)  announced a Preferred Alternative for the 

SR 520, I-5 to Medina project. All components of the Preferred Alternative were evaluated in the 

SDEIS, and the design of the SR 520 corridor has been further refined in response to comments 

received during public review of the SDEIS. The Preferred Alternative is summarized below. More 

information about the Preferred Alternative is provided in the Description of Alternatives Discipline 

Report Addendum (WSDOT 2011a). 

The new SR 520 corridor would be six lanes wide (two 11-foot-wide outer general-purpose lanes and 

one 12-foot-wide inside HOV lane in each direction), with 4-foot-wide inside shoulders and 10-foot

wide outside shoulders across the floating bridge. In response to community interests expressed 

during public review of the SDEIS, the SR 520 corridor between I-5 and the Montlake area would 

operate as a boulevard or parkway a posted speed limit of 45 miles per hour and median planting 

across the Portage Bay Bridge. To support the boulevard concept, the width of the inside shoulders 

in this section of SR 520 would be narrowed from 4 feet to 2 feet, and the width of the outside 

shoulders would be reduced from 10 feet to 8 feet. Exhibit 3 highlights the major components of the 

SR 520, I-5 to Medina project Preferred Alternative. 

The Preferred Alternative design elements that would also provide noise reduction such as a 

reduced speed limit between I-5 and the Montlake area, 4-foot concrete traffic barriers, noise 

absorptive material on the inside of the traffic ba rriers and around the lid portals, and encapsulated 

bridge joints. The Preferred Alternative, like the SDEIS options, would also include quieter concrete 

pavement along the mainline between I-5 and the floating bridge. Traffic noise modeling completed 

for the Final EIS resulted in fewer recommended noise walls for the Preferred Alternative than for 

the SDEIS options. Noise walls would meet all FHWA and WSDOT requirements for avoidance and 
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minimization of negative noise effects. In areas where noise walls are warranted, they would only be 

constructed if approved by the affected communities. 

The description and evaluation of the Preferred Alternative and the compar ison of the Preferred 

Alternative to the design options presented in the SDEIS are organized by three areas along the 

project corridor: Seattle, Lake Washington, and the Eastside. Within these larger areas, project 

elements are described by geographic area, as identified in Exhibit 4. The project features for the 

Preferred Alternative are described under the geographic area headings so that the differences 

between the Preferred Alternative and the SDEIS options can be easily identified and compared. 

Exhibit 4. Preferred Alternative and Comparison to SDEIS Options 

Geographic Comparison to SDEIS �
Area Preferred Alternative Options A, K, and L� 

I-5/Roanoke The SR 520 and I-5 interchange ramps Similar to all options presented in the SDEIS. 
Area would be reconstructed with generally the Instead of a lid over I-5 at Roanoke Street, the 

same ramp configuration as the ramps for Preferred Alternative would include an enhanced 
the existing interchange. A new reversible bicycle/pedestrian path adjacent to the existing 
transit/HOV ramp would connect with the I-5 Roanoke Street Bridge. 
express lanes. 

Portage Bay� The Portage Bay Bridge would be replaced 
Area� with a wider and, in some locations, higher 

structure with six travel lanes and a 14-foot 
wide westbound managed shoulder. 

Similar in width to Options K and L, similar in 
operation to Option A. Shoulders are narrower 
than described in SDEIS (2-foot-wide inside 
shoulders, 8-foot-wide outside shoulder on 
eastbound lanes), posted speed would be reduced 
to 45 mph, and median plantings would be 
provided to create a boulevard-like design. 

Montlake � The Montlake interchange would remain in a 
Area� similar location as today. A new bascule 

bridge would be constructed over the 
Montlake Cut. A 1,400-foot-long lid would be 
constructed between Montlake Boulevard 
and the Lake Washington shoreline. The 
bridge would include direct-access ramps to 
and from the Eastside. Access would be 
provided to Lake Washington Boulevard via a 
new intersection at 24th Avenue East. 

Interchange location similar to Option A. Lid would 
be approximately 75 feet longer than previously 
described for Option A, and would be a complete 
lid over top of the SR 520 main line, which would 
require ventilation and other fire, life, and safety 
systems. Transit connections would be provided 
on the lid to facilitate access between 
neighborhoods and the Eastside. Montlake 
Boulevard would be restriped for two general-
purpose lanes and one HOV lane in each direction 
between SR 520 and the Montlake Cut. 

West 
Approach 
Area 

The west approach bridge would be replaced 
with wider and higher structures, maintaining 
a constant profile rising from the shoreline at 
Montlake out to the west transition span. 
Bridge structures would be compatible with 
potential future light rail through the corridor. 

Bridge profile most similar to Option L and slightly 
steeper; structure types similar to Options A and L. 
The gap between the eastbound and westbound 
structures would be wider than previously 
described to accommodate light rail in the future. 

Floating � A new floating span would be located 
Bridge Area� approximately 190 feet north of the existing 

bridge at the west end and 160 feet north of 
the existing bridge at the east end. The 
floating bridge would be approximately 
20 feet above the water surface at the 
midspan (about 10 to 12 feet higher than the 
existing bridge deck). 

Similar to design described in the SDEIS. The 
bridge would be approximately 10 feet lower than 
described in the SDEIS, and most of the roadway 
deck support would be constructed of steel trusses 
instead of concrete columns. 
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Exhibit 4. Preferred Alternative and Comparison to SDEIS Options 

Geographic Comparison to SDEIS 
Area Preferred Alternative Options A, K, and L 

Eastside A new east approach to the floating bridge, Same as described in the SDEIS. 
Transition and a new SR 520 roadway would be 
Area constructed between the floating bridge and 

Evergreen Point Road. 

The differences between the Preferred Alternative and the options presented in the SDEIS include: 

�x� Reduced the lid over I-5 to a smaller bicycle/pedestrian undercrossing 

�x� Designed the westbound shoulder on the Portage Bay Bridge to operate as a managed shoulder 

that would be used as an auxiliary lane during peak commute hours 

�x� Reduced the posted speed to 45 miles per hour in the Seattle portion of the corridor and reduced 

the overall footprint by narrowing the shoulders 

�x� Reconfigured Montlake Boulevard between SR 520 and the Montlake Cut to include 

transit/HOV lanes 

�x� Increased the overall size and length of the lid located in the Montlake area 

�x� Reconfigured the west approach bridges (eastbound and westbound structures) to have a wider 

gap between them 

�x� Lowered the roadway height on the floating bridge 

Seattle 

As described in the SDEIS, SR 520 would connect to I-5 in a configuration similar to the way it 

connects today. Improvements to the I-5/SR 520 interchange would include a new reversible HOV 

ramp connecting the new SR 520 HOV lanes to existing I-5 reversible express lanes. The project 

would include an enhanced bicycle/pedestrian crossing spanning I-5 near Roanoke Street, and 

landscaped lids across SR 520 at 10th Avenue East and Delmar Drive East, and in the Montlake area 

to help reconnect the communities on either side of the roadway. 

The new Portage Bay Bridge design under the Preferred Alternative would have two general-

purpose lanes and an HOV lane in each direction, plus a managed westbound shoulder. In response 

to community interest and public comment on the SDEIS, the width of the new Portage Bay Bridge 

at the midpoint has been reduced, and a planted median would separate the eastbound and 

westbound travel lanes. The Preferred Alternative design of the Portage Bay Bridge would operate 

traffic at 45 miles per hour (mph) as a boulevard. 

Under the Preferred Alternative, the SR 520 interchange with Montlake Boulevard would be similar 

to today’s interchange, connecting to the University District via Montlake Boulevard and the 

Montlake bascule bridge. A new bascule bridge would be added to Montlake Boulevard NE, parallel 
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to the existing bridge, and Montlake Boulevard would be restriped and reconfigured between 

SR 520 and the Montlake Cut to include two general-purpose lanes and one HOV lane for improved 

transit connectivity. A large new lid would be provided over SR 520 in the Montlake area, 

configured for transit and bicycle/pedestrian co nnectivity. The lid would function as a vehicle 

crossing for eastbound SR 520 traffic exiting to Montlake Boulevard and Lake Washington 

Boulevard. The lid would also serve as a pedestrian crossing, a landscaped area, and open space. 

The Lake Washington Boulevard ramps and the Montlake Freeway Transit Station would be 

removed. Most transfers that currently take place at the freeway transit station would occur at the 

new multimodal transit station at Mont lake Boulevard and NE Pacific Street. 

The SR 520 roadway would maintain a constant slope profile rising from the east portal of the new 

Montlake lid, through Union Bay, across Foster Island, out to the west transition span of the 

Evergreen Point Bridge. This profile is most similar to the profile described in the SDEIS for 

Option L, but is slightly steeper for improved stormwater management. 

Lake Washington 

Floating Bridge 

The alignment of the floating bridge is the same as evaluated in the SDEIS. The floating span would 

be located approximately 190 feet north of the existing bridge at the west end and 160 feet north at 

the east end. 

The pontoon layout for the new 6-lane floating bridge is the same as evaluated in the SDEIS. The 

new floating bridge would be supported by 21 longitudinal pontoons, 2 cross pontoons, and 54 

supplemental stability pontoons. As described in the SDEIS, the longitudinal pontoons would not be 

sized to carry future high-capacity transit (HCT ), but would be equipped with connections for 

additional supplemental stability pontoons to support HCT in the future. 

The new bridge would have two 11-foot-wide general-purpose lanes in each direction, one 12-foot

wide HOV lane in each direction, 4-foot-wide inside shoulders, and 10-foot-wide outside shoulders. 

As a result of comments on the SDEIS, the height of the bridge deck above the water has been 

lowered to reduce visual effects. At mid-span, the floating bridge would now rise approximately 

20 feet above the water, compared to approximately 30 feet for the design described in the Draft EIS 

and SDEIS. The roadway would be about 10 feet higher than the existing bridge deck. At each end of 

the floating bridge, the roadway would be supported  by rows of concrete columns. Steel trusses 

would support the remainder of the roadway across the pontoons. 

Bridge Maintenance Facility 

The new bridge maintenance facility would be as described in the SDEIS. Routine access, 

maintenance, monitoring, inspections, and emergency response for the floating bridge would be 

based out of a new bridge maintenance facility located underneath SR 520 between the east shore of 

Lake Washington and Evergreen Point Road in Medina. This bridge maintenance facility would 
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include a working dock, an approximately 7,200-square-foot maintenance building, and a 

parking area.  

Eastside Transition Area 

The SR 520, I-5 to Medina project and the SR 520, Medina to SR 202 project overlap between 

Evergreen Point Road and 92nd Avenue NE in Yarrow Point. Work planned as part of the SR 520, 

I-5 to Medina project between Evergreen Point Road and 92nd Avenue NE would include moving 

the Evergreen Point Road transit stop west to the lid (part of the SR 520, Medina to SR 202 project) at 

Evergreen Point Road, adding new lane and ramp striping from the Evergreen Point lid to 92nd 

Avenue NE, and moving and realigning traffic barriers for the new lane striping. The restriping 

would transition the SR 520, I-5 to Medina project improvements into the improvements completed 

as part of the SR 520, Medina to SR 202 project. 

When will the project be built? 

Construction for the SR 520, I-5 to Medina project is planned to begin in 2012, after project permits 

and approvals are received. In order to maintain tr affic flow in the corridor, the project would be 

built in stages. Major construction in the corrid or is expected to be complete in 2018. The most 

vulnerable structures (the floating portion of the Evergreen Point Bridge, its east and west 

approaches, and the Portage Bay Bridge) would be built in the first stages of construction, followed 

by the less vulnerable components (Montlake and I-5 interchanges). Exhibit 5 provides an overview 

of the anticipated construction stages and durations identified for the SR 520, I-5 to Medina project. 

Exhibit 5. Preferred Alternative Construction Stages and Durations 

A Phased Implementation scenario was discussed in the SDEIS as a possible delivery strategy to 

complete the SR 520, I-5 to Medina project in phases over an extended period FHWA and WSDOT 

continue to evaluate the possibility of phased construction of the corridor should full project 

funding not be available by 2012. Current committed funding is sufficient to construct the floating 

portion of the Evergreen Point Bridge, as well as the new east approach and a connection to the 

existing west approach. The Final EIS discusses the potential for the floating bridge and these east 

and west “landings” to be built as the first phase of the SR 520, I-5 to Medina project. This differs 

from the SDEIS Phased Implementation scenario, which included the west approach and the Portage 
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Bay Bridge in the first construction phase. Chapters 5.15 and 6.16 of the Final EIS summarize the 

effects for this construction phase. Therefore, this discipline report addendum addresses only the 

effects anticipated as a result of the updated construction schedule. 

Are pontoons being constructed as part of this 
project? 

WSDOT has completed planning and permitting for a new facility that will build and store the 

33 pontoons needed to replace the existing capacity of the floating portion of the Evergreen Point 

Bridge in the event of a catastrophic failure. If the bridge does not fail before its planned 

replacement, WSDOT would use the 33 pontoons constructed and stored as part of the SR 520 

Pontoon Construction Project in the SR 520, I-5 to Medina project. An additional 44 pontoons would 

be needed to complete the new 6-lane floating bridge planned for the SR 520, I-5 to Medina project. 

The additional pontoons would be constructed in a casting basin at the Concrete Technology 

Corporation in the Port of Tacoma and, if availabl e, at the new pontoon construction facility located 

on the shores of Grays Harbor in Aberdeen, Washington. Final construction locations will be 

identified at the discretion of the contractor. Fo r additional information about project construction 

schedules and pontoon construction, launch, and transport, please see the Construction Techniques 

and Activities Discipline Report A ddendum and Errata (WSDOT 2011b). 

Noise Analysis Overview 

What is sound (noise)? 

This section discusses how noise is evaluated—its definition, transmission characteristics, and 

measurement. This section also provides some typical noise levels for reference. 

Sound is any change in air pressure that the human ear can detect, from barely perceptible sounds to 

sound levels that can cause hearing damage. These changes in air pressure are translated to sound in 

the human ear. The greater the change in air pressure, the louder the sound. For example, a quiet 

whisper in the library creates a relatively small change in the room air pressure, whereas air 

pressure changes are much greater in the front row of a rock concert. 

In addition to the loudness of sound, frequency is a term also used to describe sound. The frequency 

of sound is determined by the number of recurrin g changes in air pressure per second. A sound that 

contains a relatively high number of pressure changes per second is generally referred to as a high 

frequency noise or “high-pitched.” One common example of a high-frequency noise is a referee’s 

whistle. A sound that has a low number of pre ssure changes per second is referred to as low 

frequency or low-pitched noise (for example, a bass drum). 

A person’s response to noise is subjective and can vary greatly from person to person. Some key 

factors that can influence an individual’s response include the loudness, the frequency, the amount 
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of background noise present, and the nature of the activity that the noise affects. When sounds are 

perceived as unpleasant, unwanted, or disturbingly loud, they are normally considered “noise.” 

How Sound is Measured 

Sound is measured in terms of both loudness and frequency. The unit used to measure the loudness 

of sound is called a decibel (dB). In simple terms, the dB scale is a logarithmic conversion of air 

pressure level variations (measured in a unit called a Pascal) to a unit of measure with a more 

convenient numbering system. A person with average hearing can detect a wide range of sound 

pressures, a ratio of over a million to one. A direct application of the Pascal linear scale using sound 

pressures would require the use of numbers typically ranging from about 10 micro-Pascals to 

100,000,000 micro-Pascals. The dB scale simplifies the units of sound measurement to a manageable 

range of numbers and is a more accurate representation of how the human ear reacts to variations in 

air pressure. A range from 0 to 120 dB is the typical range of hearing. 

While the loudness of sound is an easy concept for most people, a sound’s frequency is just as 

important in understanding how to hear sounds. Fr equency is measured in terms of the number of 

changes in air pressure that occur per second. The unit used to measure the frequency of sound is 

called a hertz. 

Of course, discussing sounds in terms of both loudness and frequency can become tedious and 

confusing. In order to simplify matters, an adjustme nt is made to the dB measurement scale that, in 

addition to loudness, accounts for the human ear’s sensitivity to frequencies. The adjusted dB scale, 

referred to as the A-weighted dB scale, provides an accurate “single number” measure of what the 

human ear can actually hear. When the A-weighted dB scale is used, the dB levels are designated as 

dBA. This unit of measurement is used in this report. 

For a sense of perspective, normal human conversation ranges between 44 and 65 dBA when people 

are about 3 to 6 feet apart. Very slight changes in noise levels, up or down, are generally not 

detectable by the human ear. The smallest change in noise level that a human ear can perceive is 

about 3 dBA, while changes of 5 dBA or more are clearly noticeable. For most people, a 10-dBA 

increase in sound levels is judged as a doubling of sound level, while a 10-dBA decrease in sound 

levels is perceived to be half as loud. For example, a person talking at 70 dBA is perceived as twice 

as loud as the same person talking at 60 dBA. 

Because decibels are expressed on a logarithmic scale, they cannot be combined by simple addition. 

For example, if a single vehicle pass-by produces a sound level of 60 dB at 50 feet from a roadway, 

two identical vehicle pass-bys would not produce a sound level of 120 dB. In fact, they would 

produce a sound level of 63 dB. To combine decibels, they must first be converted to energy, then 

added or subtracted as appropriate and converted back to decibels. 

Typical Neighborhood Noise Levels 

In most neighborhoods, nighttime noise levels are noticeably lower than daytime noise levels. In a 

quiet rural area at night, noise levels from crickets or wind rustling leaves on the trees can range 
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between 32 and 35 dBA. As residents start their day and local traffic increases, the same rural area 

can have noise levels ranging from 50 to 60 dBA. Noise levels in urban neighborhoods are louder 

than rural areas. Noise levels during the day in a noisy urban area are frequently as high as 70 to 

80 dBA. Nighttime noise levels in urban areas are generally much quieter than daytime noise levels 

and can range from 40 to 50 dBA. 

Exhibit 6 shows some common noise sources or activities and compares their relative loudness to 

that of an 80-dBA source, such as a garbage disposal or food blender. 

Noise Source or Activity Sound Level 
(dBA) 

Subjective 
Impression 

Relative Loudness 
(human judgment o f 

different sound levels) 

Jet aircraft takeoff from carrier (50 feet) 140 Threshold of  pain 64 times as loud 

50-horsepower siren (100 feet) 130 32 times as loud 

Loud rock concert near stage 
Jet takeoff (200 feet) 120 Uncomfortably loud 16 times as loud 

Float plane takeoff (100 feet) 110 8 times as loud 

Jet takeoff (2,000 feet) 100 Very loud 4 times as loud 

Heavy truck or motorcycle (25 feet) 90 2 times as loud 

Garbage disposal (2 feet)
Pneumatic drill (50 feet) 

80 Moderately loud Reference loudness 

Vacuum cleaner (10 feet) 
Passenger car at 65 mph (25 feet) 

70 1/2 as loud 

60 1/4 as loud 

Light auto traffic (100 feet) 50 Quiet 1/8 as loud 

Bedroom or quiet living room
Bird calls 

40 1/16 as loud 

Quiet library, soft whisper (15 feet) 30 Very quiet 

High quality recording studio 20 

Acoustic test chamber 10 Just audible 

0 Threshold of hearing 

Typical office environment 

Source:  Beranek 1988. 

Exhibit 6. Sound Levels and Relative Loudness of Typical Noise Sources 

How Noise Changes over Time 

Noise levels from most sources tend to vary with time. For example, noise levels increase when a car 

approaches, then reach a maximum peak as it passes, and decrease as the car moves farther away. In 

this example, noise levels within a 1-minute timeframe may range from 45 dBA as the vehicle 

approaches, increase to 65 dBA as it passes by, and return to 45 dBA as it moves away.  
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To account for the variance in loudness over time, a common 

noise measurement is the equivalent sound level or Leq. The Leq is 

defined as the energy average noise level, in dBA, for a specific 

period (for example, 1 minute). Returning to the example of the 

The equivalent sound level (Leq) is used 
to account for the variance in loudness 
over time. Transportation-related noise 
is most often described in terms of Leq. 

passing car, assume that the energy average noise level was 60 dBA during the entire period of time 

the car could be heard as it passed by. In this example, the noise level would be stated as 60 dBA Leq. 

How Noise Decreases over Distance 

Several factors determine how sound levels decrease, or attenuate, over a distance. Two general 

categories apply to noise sources: a point source (for example, a church bell) and a line source (such 

as constant flowing traffic on a busy highway). 

A single-point noise source will attenuate at a rate of 6 dB each time the distance from the source 

doubles. Thus, a point source that produces a noise level of 60 dB at a distance of 50 feet would 

attenuate to 54 dB at 100 feet and to 48 dB at 200 feet. A line source such as a highway, however, 

generally reduces at a rate of approximately 3 dB each time the distance doubles. Using the same 

example above, a line source measured at 60 dB at 50 feet would attenuate to 57 dB at 100 feet and to 

54 dB at 200 feet. 

Attenuation of point and line sources is influenced  by the physical surroundings between the source 

and the receiver. For example, interactions of sound waves with the ground often result in slightly 

higher attenuation (called ground absorption e ffects) than the reduction factors given in the 

preceding paragraph. Other factors that affect the attenuation of sound with distance include 

existing structures, topography, dense foliage, ground cover, and atmospheric conditions (such as 

wind, temperature, and relative humidity). Details on  the potential effects of these factors are listed 

in the 2009 Noise Discipline Report. 

When is a noise study performed? 

FHWA and WSDOT require a noise analysis on all Type I projects. Type I projects involve (1) the 

construction of a new highway on a new alignment, (2) significant horizontal or vertical changes to 

the current highway alignment, or (3) increases to the number of through traffic lanes on an existing 

highway. Both agencies consider the proposed project a Type I project from I-5 to Medina (west of 

Evergreen Point Road) due to an increase in the number of through-traffic lanes. 

What were the methods used to evaluate the potential 
effects and how have they changed since publication 
of the SDEIS? 

The potential effects of the Preferred Alternative were evaluated using the same methods used to 

evaluate the potential effects of the No Build Alternative and SDEIS options (see Noise Analysis 

Overview above and the 2009 Noise Discipline Report). The No Build Alternative was updated and 
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re-modeled using the latest traffic volumes, mixt ure, and speed data projection prepared by the 

project team. Modeling the No Build Alternative with the most recent traffic data projections ensures 

proper comparison with the Preferred Alternative projected traffic noise levels. The Preferred 

Alternative design differs from the SDEIS options, and the corresponding alignment configuration 

was modeled to ensure accurate projections of future traffic noise levels for the Preferred 

Alternative. The Preferred Alternative was also modeled with the most recent traffic data projections 

along with the most current design drawings. These design files included a full three-dimensional 

plan and profile of the proposed highway, ramps, retaining walls, and other design elements that 

could affect the transmission of noise. The team also used updated topographical maps for the 

surrounding areas and reviewed and verified all noise modeling locations. 

To further assist the reader in navigating through th is report, each of the following steps is used in 

the analysis: 

1.� Review all applicable federal, state, and local criteria for 

traffic noise analyses. These criteria provide approved 

methods, including the proper traffic noise model and 

noise abatement criteria for evaluating the project’s 

potential effects. 

2.� Establish the study area and perform field reconnaissance 

to identify noise-sensitive land uses (for example, parks) 

and local topography that affects the transmission of noise. 

3.� Select noise measurement locations that will best 

characterize the existing noise environment. Strategically 

selected noise monitoring locations help identify the 

overall traffic noise levels as well as identify other major 

noise sources in the study area. (Noise monitoring 

locations described in this report are only used for project 

data collection and noise modeling, and not for long-term 

study or monitoring.) 

4.� Select the proper noise measurement equipment and 

adhere to methods that will meet or exceed the federal, 

state, or local measurement standards. In addition to noise 

monitoring, select proper equipment to collect traffic 

speed and volume data. 

5.� Perform onsite noise measurements to validate the Traffic 

Noise Model (TNM). Collect traffic volume and speed data 

and make note of all existing topography that affects the 

transmission of noise. 

�¾ Step 1: What criteria are used to 
evaluate potential effects? 

�¾ Step 2: What is the study area 
for the noise analysis? 

�¾ Step 3: Where are the sound 
measurement locations? 

�¾ Step 4: What equipment and 
methods were used for the 
sound measurements? 

�¾ Step 5: What are the measured 
sound levels? 
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6.� Develop the input to the TNM using the existing roadway 

alignments and counted traffic flow. Input the noise 

monitoring data to verify (or validate) that the TNM 

accurately predicts traffic noise levels at all monitoring 

locations. 

7.� Model existing SR 520, I-5 to Medina project corridor 

traffic noise levels using the peak-hour traffic volumes 

generated by the transportation discipline analysts and 

posted speed limits. 

8.� Evaluate potential effects of construction-related noise for 

the Preferred Alternative. Calculate peak construction 

noise levels based on the equipment to be used, the 

distance from the construction zones to receivers, and the 

duration and time of the construction. 

9.� Model future SR 520, I-5 to Medina project corridor traffic 

noise levels using the peak-hour traffic volumes generated 

by the transportation discipline analysts and posted speed 

limits. Future year 2030 conditions include the Preferred 

Alternative and the No Build Alternative. 

10.� Compare the modeled noise-level results to the project 

traffic noise criteria to determine where noise abatement 

could be considered. 

11.� Re-model the Preferred Alternative with options with 

noise abatement measures and verify that the noise 

abatement is both reasonable and feasible. 

12.� Identify what noise abatement measures are 

recommended for traffic noise effects. 

�¾ Step 6: Verification of Traffic 
Noise Model Predictions 

�¾ Step 7: What are the existing 
peak-hour traffic noise levels? 

�¾ Step 8: How would construction 
of the project affect noise levels? 

�¾ Step 9: How would operation of 
the project affect noise levels? 

�¾ Step 10: What has been done to 
avoid or minimize negative 
effects from noise? 

�¾ Step 11: What has been done to 
avoid or minimize negative 
effects from noise? 

�¾ Step 12: What has been done to 
avoid or minimize negative 
effects from noise? What noise 
walls are recommended for the 
Preferred Alternative? What 
other types of traffic noise 
abatement is WSDOT currently 
considering? 

What project coordination was performed? 

The noise discipline analysts worked directly wi th federal, state, and local agencies and with 

community groups to ensure the study area was adequately defined and all noise-sensitive 

properties were identified. The analysts coordi nated with FHWA, WSDOT, Sound Transit, King 

County, the City of Seattle, the City of Medina, the Town of Hunts Point, the City of Clyde Hill, the 

Town of Yarrow Point, the City of Kirkland, and the City of Bellevue. The analysts also attended 
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several community meetings held throughout th e SR 520, I-5 to Medina project corridor. The 

analysts solicited and received valuable input during these meetings, which was used to select the 

noise monitoring and modeling locations. 

The noise analysts coordinated with WSDOT’s Ai r Quality, Acoustics, and Energy Program for 

information related to the methods required for a noise study in Washington. The noise analysts 

worked with WSDOT personnel, project team members, and the public to identify all noise-sensitive 

land uses and to determine an acceptable method of analyzing the many parks and trails in the SR 

520, I-5 to Medina project corridor to ensure that noise abatement would be considered. For a more 

detailed explanation of the methodology developed for this project, please see the “What equipment 

and methods were used for the sound measurements?” section. 

The analysts also coordinated with project team leads to obtain the following information: 

�x� Project design drawings —details on the project alignment and profiles. 

�x� Relocations—information about displacement of public facilities, residents, or commercial uses. 

�x� Land use—details on existing study area land use, including noise-sensitive receivers such as 

residences, motels, hotels, public meeting rooms, schools, churches, libraries, hospitals, 

auditoriums, and office space. The analysts also conducted research to identify where any 

substantial change in land use might be expected. 

�x� Transportation —details on traffic data, including volu mes, speeds, and vehicle types for all 

major roadways within the SR 520, I-5 to Medina project corridor. 

�x� Recreation, Section 4(f) of the U.S. Department of Transportation (USDOT) Act of 1966, and 
Section 6(f) of the Land and Water Conservation Fund Act of 1965 resources —coordination 

with these discipline analysts about potential noise effects on parks and historic properties. 

What criteria are used to evaluate potential effects? 

FHWA has published traffic noise criteria that determine when noise abatement must be considered 

for a federally funded highway project. The follo wing sections provide details on the FHWA and 

WSDOT criteria, guiding plans, and policies. 

Federal Highway Administration 

FHWA traffic noise criteria defined in 23 Code of  Federal Regulations (CFR) 772 are compared to the 

study area traffic-noise levels. The criteria applicable for residences, churches, schools, recreational 

uses, and similar areas are an exterior hourly Leq that approaches or exceeds 67 dBA. The criteria 

applicable for other developed lands (such as commercial and industrial uses) are an exterior Leq 

that approaches or exceeds 72 dBA. FHWA also requires noise abatement to be considered if future 

noise levels are projected to result in a “substantial increase” over existing noise levels. 
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Washington State Department of Transportation 

WSDOT’s NAC further clarify the FHWA traffic noise criteria. FHWA’s use of the terms approaches 
WSDOT clarifies the meaning of “approaches” by requiring noise� and substantial increase leaves room 

for interpretation by the State of 
abatement to be considered when predicted project-related noise Washington. 
levels approach the FHWA criteria level within 1 dBA. Therefore, WSDOT defines approaches as within 

1 dBA of the FHWA criteria and noise abatement must be considered for residential land use with 
substantial increase as 10 dBA. 

projected noise levels of 66 dBA Leq or higher and for commercial 

land uses with noise levels of 71 dBA Leq or higher. Exhibit 7 provides FHWA and WSDOT’s NAC 

table, which identifies noise levels in L eq that are considered an effect on various land use activity 

categories. If a noise effect is identified as part of this Type I proj ect, further analysis of potential 

noise abatement shall be studied following procedures outlined in WSDOT’s Environmental 

Procedures Manual, Highway Traffic Noise Analysis and Abatement (WSDOT 2008). 

Exhibit 7. FHWA and WSDOT Noise Abatement Criteria Table 

WSDOT Traffic 
Noise 

FHWA 
Activity FHWA Criteria 

Abatement 
Criteria Leq (h) 

Category in L eq (h) (dBA) (dBA) Description of Activity 

A 57 (exterior) 56 (exterior) Lands on which serenity and quiet are of extraordinary 
significance and serve an important public need and where 
the preservation of those qualities is essential if the area is 
to continue to serve its intended purpose. 

B 67 (exterior) 66 (exterior) Picnic areas, recreation areas, playgrounds, active sports 
areas, parks residences, motels, hotels, schools, churches, 
libraries, and hospitals.a,b 

C 72 (exterior) 71 (exterior) Developed lands, properties or activities not included in 
Categories A or B above. 

D – – Undeveloped lands. 

E 52 (interior) 51 (interior) Residences, motels, hotels, public meeting rooms, schools, 
churches, libraries, hospitals, and auditoriums.c 

Leq (h) = hourly equivalent sound level.� 

a Bicycle and pedestrian facilities that serve a transportation purpose and qualify as a transportation facility will not be evaluated� 
for noise effects or abatement.� 
b Activity Category B also includes campgrounds, RV parks, and cemeteries.� 
c Interior noise abatement will only be considered for public institutions such as schools, hospitals, and libraries and analysis of� 
exterior sound abatement is determined to be unreasonable or infeasible.� 

Source: WSDOT 2008.� 

WSDOT also clarifies the meaning of “substantial increase” by considering 10 dBA to be a 

substantial increase.  
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Noise levels of 80 dBA Leq and higher for outdoor activity area s are defined as “a severe exceedance 

of the NAC.” An NAC exceedance is also considered severe if future design-year noise levels are 

predicted to increase by 30 dBA or higher over existing noise levels. 

There are no criteria for undeveloped lands or construction noise. 

This discipline report uses the WSDOT NAC, wh ich FHWA have approved for use on highway 

projects in Washington. 

Guiding Plans and Policies 

The noise discipline analysts reviewed the followin g plans and policies as part of the noise effects 

criteria analysis: 

�x Federal Transit Administration, Transit Noise and Vibration Impact Assessment Manual, 1995 

�x King County Code (KCC), Chapter 12.88, Environmental Sound Levels, as amended by 

Ordinance 14114, 2001 

�x Medina Municipal Code, Title 8 Health and Safety, Chapter 8.06 Noise, 2001 

�x Seattle Municipal Code, Chapter 25.08, Noise Control, 2009 

�x USDOT, 23 CFR 772, Procedures for Abatement of Highway Traffic Noise and Construction 

Noise, 1996 

�x USDOT, FHWA Measurement of Highway-Related Noise, 1996 

�x USDOT, FHWA Highway Construction Noise: Me asurement, Prediction and Mitigation, 1997 

�x USDOT, FHWA Traffic Noise Model, Version 2.5, 2004 

�x Washington Administrative Code (WAC) Ch apter 173-60, Maximum Environmental Noise 

Levels, 1994 

�x WSDOT, Environmental Procedures Manual, Highway Traffic Noise Analysis and Abatement, 

Section 446, October 2008 

�x WSDOT, Traffic Noise Analysis and Abatem ent Policy and Procedures, March 17, 2006 

Affected Environment �

What were the updates to the affected environment?�

 The “Affected Environment” section of the Noise Discipline Report provides a detailed description 

of the affected environment. Although there were no updates to measured noise levels since 

preparation of the SDEIS analysis, there are several changes to the noise modeling locations on the 
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eastside of Lake Washington. Between the Evergreen Point Road lid and Lake Washington, several 

homes were relocated during early property acquisition. Because of these relocations, noise 

modeling locations were revised to better represent the remaining homes in the area. A summary of 

the updated affected environment is provided below. 

The FHWA noise standard, which is documented in  23 CFR 772, requires the identification of all 

existing activities, developed lands, and undeveloped lands for which development is planned, 

designed, and programmed that noise from the pr oject might affect. As defined in the WSDOT’s 

Environmental Procedures Manual, Highway Traffic Noise Analysis and Abatement (WSDOT 2008), the 

noise study area that may be affected by noise from the project includes all lands within 500 feet of 

the project. 

The noise discipline analysts performed a detailed reconnaissance of the project vicinity to identify 

all noise-sensitive properties with in 500 feet of the SR 520, I-5 to Medina project. The study area 

includes both sides of SR 520 and the Seattle neighborhoods of Portage Bay, Roanoke, North Capitol 

Hill, Montlake, University of Washington, Washington Park Arboretum, Madison Park, Laurelhurst, 

and Medina. The analysts used physical features such as terrain and ground cover, along with any 

potential features that could be altered during construction, in the analysis.  

It is possible that some roadways farther than 500 feet from the SR 520, I-5 to Medina project could 

experience increases in traffic volumes and noise under the proposed action. Under WSDOT policy, 

any additional roadways that are modified as part of  the project are subject to the same level of noise 

analysis as SR 520. For those roadways where no modifications are proposed, no noise abatement 

analysis was performed. 

At the request of concerned citizens, some areas outside the normal 500-foot range are included in 

this analysis. These areas include seven locations in the Laurelhurst neighborhood. These same 

locations were also analyzed in previous environm ental noise studies for the SR 520 corridor. This 

noise report addresses areas from I-5 to the west side of Evergreen Point Road. Areas east of 

Evergreen Point Road are addressed in the SR 520 Medina to SR 202 project. 

How do other local projects affect the results of this 
study? 

Several other projects are currently under consideration in the greater Puget Sound area that might 

affect traffic volumes and, therefore, noise levels in the SR 520, I-5 to Medina project corridor. 

Because the transportation model considers these projects, they are included in this noise analysis. 

Please see the Final Transportation Discipline Report (WSDOT 2011c) for more information about 

these projects. 
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